Bacillus amyloliquefaciens biofilm as a novel biosorbent for the removal of crystal violet from solution.
Bacillus amyloliquefaciens biofilm shows promise for use in the control of soil-borne pathogens; however, it has never been used to treat dye-polluted wastewaters. Here, we propose the novel idea of using B. amyloliquefaciens biofilm for the adsorption of crystal violet (CV) from liquids. The relative contents of three main elements (C1s, O1s, and N1s) in the biofilm were 65.55%, 21.21%, and 13.24%, respectively. The results of Fourier transform infrared (FTIR) spectra and X-ray photoelectron spectroscopy revealed that the biofilm contained β-type heteropolysaccharide and proteins. The ruggedness of the biofilm surface due to embedded bacterial cells suggested potential adsorption sites for CV molecules. The maximum capacity for CV adsorption was 582.41mg/g, which is the largest value reported to date for any CV adsorbent. Blueshift occurred in the FTIR spectrum of CV-loaded biofilm as compared to that of virgin biofilm, confirming a physical adsorption process. We found that CV adsorption by biofilm was complex and resulted from intraparticle diffusion as well as surface adsorption. Our data also suggested that the process is exothermal and spontaneous, with micropore diffusion as the rate-limiting step. These findings provide a basis for using B. amyloliquefaciens biofilm as an efficient adsorbent for treating CV-polluted wastewaters.